C57BL/6 genetic backgrounds substantially increases 1,25(OH)2D3 levels in the sera of susceptible C3H, BALB/c, and 129, but not C57BL/6 mice. This may be attributed to increased basal expression of Cyp24a1 in C57BL/6 mice, which promotes inactivation of 1,25(OH)2D3. Decreased expression of Cyp24a1 in susceptible strains was associated with genetic alterations in noncoding regions of Cyp24a1 gene, which were strongly reminiscent of super-enhancers that regulate gene expression. These observations suggest that higher basal expression of an enzyme required for catabolizing vitamin D renders B6-kl/kl mice less susceptible to changes in Klotho expression, providing a plausible explanation for the lack of aging phenotypes on C57BL/6 strain.
K E Y W O R D S
aging, genetic background, klotho-hypomorphic allele, vitamin D metabolism [C57BL/6] strains, we assayed changes in metabolic pathways that have been associated with Klotho function. In particular, we addressed the expression of Cyp24a1 and Cyp27b1 genes whose products are known to regulate the levels of vitamin D3 in the serum (Christakos, Ajibade, Dhawan, Fechner, & Mady, 2010) .
| RE SULTS AND D ISCUSS I ON
Despite significantly reduced Klotho expression (Figure 1a ), B6-kl/ kl mice showed no significant increases in serum phosphate, calcium, and vitamin D3 levels (Figure 1b-d) on a standard rodent diet (Supporting Information Table S1 ). Accordingly, the increase of FGF-23 levels following Klotho decrease (Figure 1e ) was also less dramatic in B6-kl/kl mice than in the susceptible strains (Leibrock et al., 2016) . These data provide a plausible explanation for the lack of premature aging phenotypes in B6-kl/kl mice.
To further probe the absence of increased vitamin D levels and aging-related phenotypes, we interrogated expression of Cyp27b1 and Cyp24a1, which are involved in controlling serum levels of active vitamin D3, 1,25(OH)2D3 (Christakos et al., 2010) . To determine basal expression, we assayed mRNA for Cyp27b1 and Cyp24a1 in kidneys from C57BL/6, C3H, 129, and BALB/c mice ( Figure 1f ). Whereas, basal levels of Klotho and Cyp27b1 expression were comparable in all strains of mice, we found that basal expression of Cyp24a1 was significantly higher in kidneys of C57BL/6 mice compared to susceptible strains (Figure 1f) . Because Klotho/ FGF-23 heterodimer has been implicated in regulating vitamin D metabolism via Cyp27b1 and Cyp24a1, these observations suggest that lower basal level of Cyp24a1 expression in susceptible strains F I G U R E 1 Description of B6-kl/kl mice. (a) Klotho mRNA expression in B6 and B6-kl/kl kidney normalized to Gapdh. (b) phosphate, (c) calcium, (d) vitamin D3, and (e) FGF-23 levels in serum of B6 and B6-kl/kl mice at different ages. C57BL/6 (young n = 6, old n = 7) and B6-kl/ kl (young n = 8, old n = 7). (f) Expression of Klotho, Cyp27b1, and Cyp24a1 in kidney of indicated mouse strains. C57BL/6 (n = 11), C3H (n = 8), 129 (n = 6), and BALB/c (n = 2) mice. *p < 0.05-0.001 may render those mice more reliant on Klotho/FGF-23 and FGFRaxis to maintain healthy levels of serum vitamin D3. We propose that high basal expression of Cyp24a1 makes C57BL/6 mice less sensitive to decreased Klotho expression and contributes to abrogation of Klotho-dependent aging-related phenotypes in B6-kl/ kl mice. This entire region was selectively marked by enhancer-associated histone H3 acetylated at lysine 27 (H3K27ac) and histone H3 mono-methylated at lysine 4 (H3K4me1) only in kidney samples. The broad distribution of these marks was reminiscent of super-enhancers (Whyte et al., 2013; Witte, O'Shea, & Vahedi, 2015) . The close tissue-specific correlation between expression of 
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